Segmentation of optical disk (OD) and blood vessel is one of the significant steps in automatic diabetic retinopathy (DR) detecting. In this paper, a new technique is presented for OD segmentation that depends on the histogram template matching algorithm and OD size. In addition, Kirsch method is used for Blood Vessel (BV) segmentation which is one of the popular methods in the edge detection and image processing technique. The template matching algorithm is used for finding the center of the OD. In this step, the histogram of each RGB (Red, Green, and Blue) planes are founded and then the cross-correlation is founded between the template and the original image, OD location is the point with maximum cross-correlation between them. The OD size varies according to the camera field of sight and the resolution of the original image. The rectangle size of OD is not the same for various databases, the estimated size for DRIVE, STARE, DIARTDB0, and DIARTDB1 are 80×80, 140×140, 190×190, and 190×190 respectively. After finding the OD center and rectangle size of OD, a binary mask is created with Region of Interest (ROI) for segmenting the OD. The DIARTDB0 is used to evaluate the proposed technique, the result is robust and vital with an accuracy of 96%.
the retinal image. Fig. 1 shows the main components of the typical fundus image. The OD is the station of an appearance of the optic nerve and blood vessels that diversify into better vessels over the retina. Various forms of OD detecting techniques were proposed in the last decades. In general, the techniques are divided into two classes: in the first class, the process is built on characteristics of pixels that composed the OD such as form, color, and construction of OD. The second class of the techniques examines the retinal vasculature for finding the OD location. In the last decades, the proposed OD detection and segmentation methods have a number of typical common limitations. Primary, most reported OD detection methods fail to locate the exact OD center with an OD center. on the other hand, most of the segmentation methods do not remove the entire pixels within the OD and ROI. This instance affects the quality of detecting diabetic retinopathy and glaucoma. Histogram-based template matching is an efficient technique for detecting the center of the OD [11, 13] . [7] In this paper, the histogram template matching is applied for localizing the OD. In this technique, the histogram of a template is matched with the entire photos in the database to find the center of the OD. This process is the initial step for the segmentation process.
Additionally, OD size is important to eliminate the exact ROI. The size of OD in a retinal image depends on Field of view (FOV) used by the camera and resolution of images. An approach for calculating the OD size in different databases using the FOV of the camera and image resolution is presented by in [15] . The estimated size for DRIVE, STARE, DIARTDB0, and DIARTDB1 databases are 80×80, 140×140, 190×190, and 190×190 respectively. After knowing the OD center and OD size, a binary mask is created to segment the OD in the retinal image. BV detection and segmentation are the second main process for DR detection since the intensity of the BVs are near to hemorrhages (Hs) and microaneurysms (MAs) which are dark lesions. In this paper, Kirsch method is used for BV segmentation which is one of the popular methods in the edge detection and image processing technique [16] .
The rest of this paper is organized as follows: In section II, we presented a literature review of the most recent papers. In section III, the methodology is presented.
Next, we discussed the result in section IV, and then we concluded in the last section.
Literature Review
In this section, Various OD detection and segmentation strategies have been reported with the most resent In [17] an overlapping block-based system is proposed for retinal vessel detection by using support vector machine as classifier and standard deviation of the green channel intensity for the block, green intensity level for the pixel, average green intensity level of the block and sum of the 9 DCT coefficients from the antidiagonal and diagonal immediately below as feature vector. " Fig. 4 ". 
Methodology
In this section, the used database is discussed, and it followed by estimation technique to find OD size. Next, the template matching process was applied to localize the OD. Finally, the segmentation process is applied to the OD ROI.
Databases
In this study, DIARETDB0 database [6] is If a particular anomaly does not exist, its associated entry is registered as "n/a". If it does, the name of it i.e. H, HE, or NV etc. is written there.
OD Size Assessment And ROI With the OD
OD is assumed as a completely circular shaped doi : 10.25007/ajnu.v8n3a398 segment with its center located on that pixel. The size of this circle in a retinal image determined by FOV utilized by the camera and resolution of images. In [15] a method is proposed to estimate the OD size depending on the FOV of the camera and image resolution. In TABLE 1 we illustrated the estimated size of OD corresponding to each database.
Fig. 5. Removing noisy region using binary masks (A, B) Original fundus image (C, D) binary noise removal mask (E, F)
noise-free image
Histogram Template Creation
A data template is created from first four images in the the OD for all images since the histograms of OD ROI are almost the same for all images within a specific database [13] . " Fig. 7" shows the histogram for Red channel for the different images. 
where p is either R or G or B representing red, green or blue channel, Tp is the histogram of the template plane and Ip is the histogram of the selected block for the same color plane.
In this stage, three correlation coefficients, namely Cr, Cg, and Cb are obtained. The similarity score C(i,j), is the weighted sum of these three coefficients. The pixel with a maximum value of C(i,j) is the location of the optical disk. It should be noted that the contribution of the color planes in contrast to the OD image is not similar. Actually, the Green plane has the highest weight, the Blue plane has a moderate weight and the Red plane has the lowest weight. Subsequently, the weights are described as 2, 1 and 0.5 [13] . These weights are signed as g, b, and r. Lastly, the total similarity score is calculated as in equation (2).
OD ROI Segmentation
The OD localization is the initial step for OD ROI segmentation. We presented a technique for segmenting ROI containing the OD. in this technique, the image is cropped in a circular form with a specific center and radius, and then a special binary mask is created as the following. The detected location of the OD C(i,j) is used as the centroid of the circle, and the rectangular size of the OD ROI is used as the diameter of the circle. Firstly, we created two grids depending on the center and radius of OD using ndgrid MATLAB function [8] . Each grid is a two-dimensional array as shown in " Fig. 8". Next, the circular mask is created using equation (3).
Where: i=1,2, 3,……, rows and j=1,2,3,……., columns.
the mask is the OD ROI mask, x is the first grid, y is the second grid that is created, r is the radius of the circle.
In the next step, the binary mask is multiplied with the retinal image for segmenting the OD ROI. The filter values are shown in Fig.9, and 
BV Segmentation

Result
In this paper, the entire pixels are removed after applying the technique for OD segmentation. In addition, the BVs are segmented which is the second preprocessing stage for DR detection. The result has experimented on 130 original images of DIARETDB0, the result was accurate and robust for %96 of images.
" Fig.12 ." shows the result of the proposed technique.
The technique does not gain its goal to eliminate the exact ROI in two cases. First, when a misdetection of OD center occurs or the size of OD is abnormal caused by an illness. Second, when the OD ROI is not circular form, " Fig. 13 ".
We have compared the performance of our applied technique with methods presented earlier in terms of OD detection and segmentation success rate and execution time. It has been seen that our method is performing well and robust in the detection of OD. The time required for detection of OD is also compared to less than other methods regarding the size of images. 
Conclusion
In this paper, a binary mask is applied for segmenting OD ROI. The technique is depending on the center of OD and the size of the OD ROI rectangle. Histogram template matching is used for detecting the center of the OD, and an estimated size of OD ROI rectangle 190X190 is used as the OD diameter. And then a binary mask is created depending on the OD center and the rectangle size of the ROI for segmenting the OD. In addition, Kirsch method is used to segment BVs in retinal fundus images. These thwo processes are initial step for DR detection in retinal images. The technique is applied to 130 images of DIARETDB0 database, the result is robust and vital with an accuracy of 96%. doi : 10.25007/ajnu.v8n3a398
